correlation between the incidence of uterine tumors and the breeding status has been indicated.' In this study, all of the female Crj:F344/Du rats were non-parous. The possible relationship between the breeding status and the occurrence of the cystic vaginal fornix remains speculative.
Until recently, spontaneously occumng neoplasms in European ferrets (Mustela putorius furo) were considered uncommon and often reported as single case ~e p o r t s .~ Recent work, however, suggests that neoplasia may be more common in this species than previously belie~ed.~.~ Though our pathology laboratory has received less than 100 ferret cases from veterinary practitioners in south Florida during the last 6 years, we have seen 14 cases of neoplasia. Five of these cases were chordomas arising from near the end of the last coccygeal vertebra. Chordomas are uncommon axial skeletal neoplasms that arise from residual foci of primitive noto-~h o r d . l .~J~ Though rarely reported in the veterinary medical literature, they have been reported in rats, mice, dogs, and mink.Io Chordomas are also uncommon in human beings, and usually involve the cranial and caudal limits of the axial ~k e l e t o n .~.~.~ This paper describes the morphologic and immunohistochemical features of four chordomas in ferrets that were received by our laboratory.
We were able to retrieve tissue from four of the five chordoma cases. Three of the animals were males, and two were females. All of the animals were older than 3 years. All tumors were received fixed in 10% neutral buffered formalin, then decalcified and embedded in paraffin. Paraffin embedded tissues were cut at 5 pm for hematoxylin and eosin staining and 4 pm for immunohistochemical staining using the avidin-biotin-peroxidase method as previously described.' Fig. 1 . Ulcerated, lobular tumor arising from the end of the tail in a ferret. Bar = 5 cm. The slides stained for immunohistochemistry were counterstained with Harris' hematoxylin.
Five different antibodies were used in our study. They included S-100 (Dako Corporation, Santa Barbara, CA), epithelial membrane antigen (EMA, Dako Corporation), carcinoembryonic antigen (CEA, Dako Corporation), pooled epithelial keratin (AE 1 /3, Boeringer Manheim Biochemicals, Indianapolis, IN) and low molecular weight keratin (LMK, Enzo Diagnostics Inc., New York, NY). Positive and negative controls were performed by the method described in detail by Nadji.* All five chordomas were located at the end of the tail. They were round to oval and varied in size from 3 to 5 cm in diameter ( Fig. 1) . One of the cases presented with posterior paresis, but other tissues or radiographs were not available for evaluation. One of the tumors was ulcerated, and all were firm, white, with multiple lobular translucent hyaline foci and multiple hard or gritty foci. None could be shown to arise directly from vertebrae or periosteum, and except for the animal with a history of posterior paresis, there was no clinical evidence of local invasion or metastasis.
All five tumors had a similar microscopic appearance and did not differ from previous reports of chordomas in ani-mal~.~JO They were not encapsulated but were well delineated and divided into variably sized lobules that were separated by fibrous connective tissue bands (Fig. 2 ). Neoplastic lobules were composed of nests and chords of round to polygonal cells.
The prominent cell types were large, clear, vacuolated, and commonly referred to as physaliphorus or bubble cells. The physaliphorus cells were characterized by large, multiple, clear cytoplasmic vacuoles with distinct cytoplasmic boundaries. The nuclei were oval, central, or eccentric with reticular chromatin and small, centrally placed nucleoli.
At the periphery of the lobules, there was often a thin band of stellate cells with eosinophilic granular cytoplasm and central nuclei. Mitotic figures were rare. Centrally, tumors often contained large islands of cartilage or bone that entrapped physaliphorus cells. The bone and cartilage was associated with well-differentiated osteocystes and chondrocytes that had no evidence of atypia or malignant osteoid.
The results of the immunohistochemical staining are summarized in Table 1 . All of the tumors stained positively for keratin (LMK or AE 1/3) and three stained positively for S-100. One of the tumors stained positively for EMA, but none stained positively for CEA. This is in contrast to human chordomas, in which a recent paper reported that 100% (1 4/ 14) of the chordomas stained positively for CEA. ' Even though CEA is a polyclonal antibody from rabbit tissues, there may be a difference in the antigenicity of human chordomas compared to ferret chordomas since this antibody is not specific for human tissue. Human chordomas usually stain positively for keratin and often stain positively for S-100.I In all of our tumors, positive staining was multifocal rather than diffuse and was usually associated with smaller physaliphorus and stellate cells at the periphery of the lobules (Fig. 3 ). The primary differential diagnoses for chordomas include liposarcoma and chondrosarcoma. 1.3.9~10 Chondrosarcoma and chordomas often stain positively for S-100, and liposarcomas can be focally positive for this a n t i b~d y .~ Neither liposarcoma or chondrosarcoma will stain positively for low molecular weight keratin, epithelial keratin 1/3, or carcinoembryonic antigen.1.9 The tumor of case No. 1 stained with less intensity than the other three. This may be related to length of fixation and method of decalcification. 8 In human beings, chordomas are locally destructive and invasive and metastasize in up to 43% of the cases.' In rats, up to 56% of these tumors metastasize to the 1ungs.I0 In our five ferrets, there was no clinical evidence of metastasis, but one tumor may have invaded the spinal cord. The bone and cartilage noted in the tumors may have arisen from the neoplastic tissue or may have been a metaplastic response of normal connective t i s s~e .~ Though the number of tumors were small, our study suggests that immunohistochemical staining for keratin is useful as an aid to diagnosing chordomas in ferrets. There have been previous reports of chondrosarcomas from the end of the tail in four ferrets and an osteoma at the base of the skull in one All five of these tumors were diagnosed by light microscopy and without the aid of electron microscopy or immunohistochemistry. Since chordomas can contain both cartilage and bone, these tumors may have represented chordomas. In human beings and most other species, chordomas are uncommon or rare tumors.'Jo In human beings and most other species, chordomas are uncommon or rare. Our study suggests that ferrets may be different in that they have a high incidence of chordomas, which, in ferrets, arise from the end of the tail. We are not able to explain the high incidence of chordomas in this location, but it apparently is not related to unusual coccygeal vertebrate development. 2 
